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Overview

The goal of this study is to use the TPC data recording
bandwidths more efficiently;

TPC data readout goes through the ALTRO chip that has
readout threshold value which could be customized;

This study was performed to understand the effects of the
threshold change and optimize its value as a function of
primary track reconstruction efficiency.



Simulation

HIJING simulation of Au-Au collisions at 200 GeV energy was
used for the study (with 2014 STAR geometry);

The efficiency on the plots is for the primary tracks with at

: dE .
least 15 hits on track used for = fit;

For studies in data and in embedding 2014 Au-Au zerobias
daq files were used.



Threshold change 3—4 (Simulation)

In current setup the threshold value is 3;
Tanko’s suggestion was to set it to 4;

This change reduces total number of hits, as expected, but average number of hits
per track stays the same due effective increase of length of the reconstructed
tracks;

This translates into a slight increase in the efficiency of the track reconstruction
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Threshold change 3—4 (Data)

Efficiency study performed on data yielded larger increase in
reconstruction efficiency;

Difference is likely due to underlying event activity in the high luminosity
Au-Au data which is not present in the simulation.

| Global track efficiencies vs pT for All |
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Threshold change 3—4 (Embedding)

To illustrate the effects of the “underlying event hypothesis” the same study
was performed on the exactly same MC events embedded in the exact

same datag;

The difference in reconstruction efficiency is about 2 times larger in the

embedded sq
05<| <1 %2/ ndf 120.1/72

g [ | po 0.7602 + 0.007048
k] | SRS NI S Y . i —_—————
2 :
=
wu
0.8 o
04
0.2 : : o
| ‘thr=3, eff =i76.0 £ 0.54 '
. :
0 F1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 [l | 1 I 1 1 | 1 1
0 0.5 1 1.5 2 25 3

Wed Aug 26 12:24:18 2015



Effects on dE/dx resolution

log({simulated ADC) versus log{recon. ADC) and Z
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Threshold Optimization
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Summary

Threshold increase reduces the number of hits in TPC, as expected, but
average number of hits per track remains the same;

It was shown that ALTRO threshold change from 3 to 4 does not worsen the
track reconstruction but even benefits it by removing “bad” hits;

Above mentioned was demonstrated in pure MC as well as in data and in
embedded sample;

The optimization study showed that threshold value of 4 maximizes the
primary track reconstruction efficiency;



